Effect of phospholipid composition on discoidal HDL formation.
Discoidal high-density lipoprotein (HDL) particles are known to fractionalize into several discrete populations. Factors regulating their size are, however, less understood. To reveal the effect of lipid composition on their formation and characteristics, we prepared several reconstituted HDLs (rHDLs) with 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphoserine (POPS), 1-palmitoyl-2-oleoyl-sn-glycero-3-phosphoethanolamine (POPE), and sphingomyelin at phospholipid to apolipoprotein A-I ratios of 100 and 25. When reconstitution was conducted at 37°C, the efficiency of rHDL formation from POPC was decreased as compared with that conducted at 4°C. Moreover, large rHDLs with a Stokes diameter of 9.6nm became dominant over small rHDL with a diameter of 7.9nm, which was distinctly observed at 4°C. The aminophospholipids POPS and POPE promoted the formation of small rHDLs at 37°C, but fluorescence experiments revealed that they did so in a different fashion: Fluorescence lifetime data suggested that the head group of POPS reduces hydrophobic hydration, especially in small rHDLs, suggesting that this lipid stabilizes the saddle-shaped bilayer structure in small rHDLs. Fluorescence lifetime and anisotropy data showed that incorporation of POPE increases acyl chain order and water penetration into the head group region in large rHDLs, suggesting that POPE destabilizes the planar bilayer structure. These results imply that these aminophospholipids contribute to the formation of small rHDLs under biological conditions.